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Abstract. Structural parameters (frequency of occurrence, catches per unit effort in number and biomass) are consid-
ered, which make it possible to characterize the role of species in the ichthyocenosis and determine the ways of fishery
exploitation of aquatic biological resources. The frequency of occurrence is analyzed as a structural parameter of the
species structure of the ichthyocenosis and as a characteristic that allows one to determine the optimal mesh size
of fixed gill nets. Data from 1.141 catches and 8.205 individuals were analyzed. A comparative analysis of the struc-
tural characteristics of silver bream in different types of water bodies of the Kaliningrad region was carried out using
the example of Lake Marinovo, the Sokolniki Quarry and the Staraya Dam Pond. The frequency of occurrence of sil-
ver bream in the studied water bodies ranges from 56 to 73%. The frequency of occurrence of silver bream in fixed
nets of different mesh reaches maximum values in fixed nets with mesh size of 14 to 30 mm in the Staraya Dam Pond
and reaches high values in all studied water bodies in fixed nets with mesh size of 20 to 27 mm. With increasing mesh
size, the frequency of occurrence of silver bream decreases, with the exception of the Sokolniki Quarry. In the studied
water bodies, silver bream predominates in small-mesh fixed nets with a mesh size of 14-18 mm, with the exception
of the Sokolniki Quarry, where the dominance of medium-sized silver bream (14-17 cm) was also noted. The silver
bream is the “core of the ichthyocenoses” of the studied water bodies according to the three parameters studied and
belongs to numerous species in terms of numbers and biomass. The size-weight and some biological indicators of the
silver bream in the studied water bodies are similar. In these water bodies, the silver bream can be used as an object
of amateur and sports fishing.
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Hayunas ctatbs

Poan rycrepsl (Blicca bjoerkna 1..) B GopMupoBaHNM HXTHOLEHO30B
MaJibIX BogoeMoB KaimHuHrpaackoi odaacTu

FOnusa Kazumuposna Anoywiuna

Kanununepaockuii 2ocyoapcmeennviii mexnuueckuil yHusepcumen,
Kanununepao, Poccus, yuliya.aldushina@klgtu.ru

AnHoTammsi. PaccMaTpuBaloTCS CTPYKTYpHBIE IIOKa3aTenu (YacToTa BCTPEYAEMOCTH, YJIOBHI Ha YCHIHE B IIO-
MITYYHOM M BECOBOM BBIPAXKEHHAX), MTO3BOJISAIONINE OXapPaKTEPU30BaTh PONIb BUIOB B UXTHUOLEHO3€ U ONPEAETINUTD ITy-
TH PBIOOXO3SMCTBEHHON 3KCIUTyaTallMi BOJHBIX 6HopecypcoB. IlokaszaTens 4acTOTBI BCTPEUAaEMOCTH aHATH3UPYETCS
KaK CTPYKTYpPHBII ITOKa3aTelb BUJOBOI CTPYKTYphl HXTHOIEHO3a U KAaK XapaKTePHUCTHKA, ITO3BOJISIONIAs ONPEIEIUTh
ONTUMAJIBbHBIN IIar sYeH CTaBHBIX ceTeil. beutn npoananusupoBansl ganHble 110 1 141 061oBy u 8 205 ocobsam. IIpo-
BEJICH CPABHHUTENBHBIN aHATN3 CTPYKTYPHBIX XapaKTEPUCTUK I'yCTEPhl B Pa3HOTHUITHBIX Bojoemax KammHuHrpaackoit
obnactu Ha npuMepe 03. MapuHoBo, kapbepa CoxonsHuky 1 npyna Crapas Jlam6a. Yactora BCTpedaeMOCTH I'yCTEpHI
B HCCIIElyeMbIX BOoeMax Konebnercs ot 56 1o 73 %, ¢ makcumymoM B nipyny Crapas Jlamba. YactoTa BCcTpedaemo-
CTH TYCTEphI B CTABHBIX CETSAX Pa3HOH SUEHHOCTH JOCTUTaeT MaKCHMAlbHBIX 3HAYEHHH B CTaBHBIX CETAX C IIAroM
sgen ot 14 no 30 mm B mpyxny Crapast Jlam6a 1 nocturaer BBICOKMX 3HAUCHUH BO BCEX HCCIENYEMBIX BOJOEMax
B CTaBHBIX ceTAX ¢ maroM 20—27 mm. C yBeIMYEHHEM LIara S4ey 4acTOTa BCTPEUAeMOCTH I'yCTephl CHIKACTCS, 3 HC-
KII09eHneM kapbepa CoKoNbHUKH. B nccnenyeMsix BogoeMax npeobiaaeT rycrepa B MEIKOSTUEHHBIX CTABHBIX CETSIX
¢ maroM staen 14—18 MM, 3a uckmodeHneM kapbepa COKOJIBHUKY, T/Ie TAKXKe OTMEUCHO JOMHHHPOBAHHE CpefHepas-
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MepHoii ryctepsl (14—17 cm). ['ycTepa gBisieTcss «1apOoM HXTHOLICHO30BY» HCCIEAYyEMbIX BOZOEMOB II0 TPEM HCCIEIy-
€MbIM IapaMeTpaM M OTHOCHTCS K MHOTOYMCJICHHBIM BHJAM I10 YHMCJICHHOCTH M Ouomacce. PasmepHO-BecoBble
U HEKOTOpBIE OMOJOTHUECKUE MOKA3aTeNlN I'YCTephl B HCCIISyeMbIX BOJIOEMaX MMEIOT CXOMHBIH Xapakrep. B mccie-
JIyeMbIX BOJIOEMax JIOMHHHUPYIOT MEJIKOpa3MepHbIe 0cOOM TycTepbl. B IaHHBIX BojoeMax rycrepa MOXET ObITh HC-
M0JIb30BaHa KaK OOBEKT JIFIOOUTENBCKOTO M CHOPTUBHOTO PHIO0JIOBCTRA.

KnroueBble ciioBa: BHyTpeHHNE BojoeMbl KammHUHTpanckoil o61acTy, NXTHOIEHO3, TyCTepa, pa3sHOSIeHHbIE CTaB-
HBIE CETH, YaCTOTa BCTPEYAEMOCTH, YJIOBBI HAa YCUIIUE, BUJOBAs CTPYKTypa

s nurupoBanusi: Anoywuna FO. K. Ponb rycrepst (Blicca bjoerkna L.) B popMUpoBaHIN UXTHOLIEHO30B MAJbIX BO-
noeMoB Kammuaunrpaznckoit obmactu / BecTHHK AcTpaxaHCKOTO rOCYJapCTBEHHOTO TeXHHYECKoro yHusepcurera. Ce-
pusi: PeibHOe x03stiicTBO. 2024. Ne 3. C. 26-32. https://doi.org/10.24143/2073-5529-2024-3-26-32. EDN XBEBON.

Introduction

In recent decades inland water bodies of Kaliningrad
region present a great interest from the point of view of
its fishery exploitation. It is determined by the increas-
ing importance of industrial and recreation fishing and
aquaculture on these water bodies. Information support
for the management of aquatic bioresources is required
in order to identify ways of their fishery use. It includes
obtaining ichthyological information about modern state
of water bioresources, subsequent assessment of the
total allowable catch or the recommended catch amount
and the development of rules for regulating fishing.

The Kaliningrad region is rich by various types
of small water bodies that are of fishing importance
and can be involved in economic activity. The study
of such water bodies can be considered from the point
of view of each reservoir as separate fishery system
and identifying the main structural relationships in
both quantitative and qualitative representations. It
makes possible to assess the promising possibilities for
using these water bodies. The use of a system ap-
proach in fishery research contributes to an adequate
description of the composition, structure and functions
of the fishery system using a unified set of standard
fishing parameters [1-4].

Therefore, the purpose of this article is to asses the
role of the silver bream in the formation of ichthyoce-
nosis of small water bodies of the Kaliningrad region
on the basis of the structural characteristics of water
bioresources in fishery systems using the example
of Lake Marinovo, the Sokolniki Quarry and Staraya
Damba Pond.

Material and research methods

During the period from 2020 to 2023 fisheries
studies of 12 different types of inland water bodies of
the Kaliningrad region (rivers, lakes, ponds, reservoirs,
quarries) was carried out by the Department of Water
Bioresources and Aquaculture (formerly the Depart

ment of Ichthyology and Ecology) of the Federal State
Budgetary Educational Institution of Higher Education
“Kaliningrad State Technical University”. All infor-
mation is stored in the computer database system
of information and analytical system “Rybvod” [1].

The methodological basis for the research was ap-
proaches to system analysis of fishery information,
which includes structural analysis [1].

Two main indicators were analyzed: the frequency
of occurrence of the species in the ichthyocenosis (Fq),
the catch per unit effort in number (¥n / f), and the catch
per unit effort in biomass (Yw / f). The volume of mate-
rial was 8,205 fish specimens. The number of catches
was 1,141. Catches with fixed nets with a mesh size
of 12 to 40 mm were analyzed. The catch per one net
of 25 m length per day was taken as the standard catch
per unit effort for fishing nets.

Frequency of occurrence (Fq) was calculated as the
ratio of the number of catches of the analyzed fishing
net in which one or another species of organism was
found (n), to the total number of catches of the analyzed
fishing net (&), expressed as a percentage (formula):

Fg=n/N.

Research results and discussion

Frequency of occurrence of silver bream in the
studied water bodies. The frequency of species occur-
rence characterizes the role of the species in the for-
mation of fish community [1, 4-6]. This parameter can
be considered both a structural characteristic of the
species structure of the ichthyocenosis, and as a char-
acteristic that allows one to determine the optimal
mesh size in the analyzed fishing gear.

An analysis of the frequency of occurrence was
carried out for fixed fishing nets in general and for
each mesh size from 12 to 40 mm. The frequency
of occurrence of silver bream in the studied water bod-
ies exceeds 50%, reaching the highest values in the
Staraya Damba Pond (Table).

Average frequency of occurrence of silver bream in studied water bodies

Water body name Average frequency of occurrence, %
Sokolniki Quarry 56.3
Staraya Damba Pond 72.9
Lake Marinovo 56.7

An analysis of the frequency of occurrence of sil-
ver bream depending on the mesh size showed the
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complete dominance of small-sized silver bream in the
presented different types of water bodies and an almost
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twofold decrease of such indicator for medium-sized
silver bream. Thus, the occurrence of silver bream in
catches decreases with an increase of the mesh size in
fixed fishing nets. The maximum values of frequency
of occurrence of silver bream were noted in Staraya
Damba Pond in fixed fishing nets with mesh size

14-30 mm. High values of this indicator (0.7-0.8) are
typical for Lake Marinovo in fixed fishing nets with
mesh size 14-27 mm and for the silver bream of the
Sokolniki Quarry in fixed fishing nets with mesh size
20-40 mm (Fig. 1).
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Fig. 1. Frequency of occurrence of silver bream in studied water bodies depending of the mesh size

This allows to conclude that silver bream of some-
what larger size is dominated in the Sokolniki Quarry
in comparison with Lake Marinovo and Staraya Dam-
ba Pond.

Wider use of the frequency of occurrence parameter,
noted in the works of L. A. Zhakov [6], based on the
high values of this parameter, allows to conclude that
silver bream is the “core of ichthyocenosis” of these
water bodies.

Roach
35%

Structural parameters of silver bream of Lake
Marinovo. Lake Marinovo is located in the southeast
of the Kaliningrad region and is a part of the
Vyshtynets group of lakes. This lake belongs to the
Pissa River basin. The area of the lake is 45 hectares.
The maximum depth is more than 7 m [7, 8].

The species composition of the ichthyofauna
of Lake Marinovo is represented by 8 species belong-
ing to 3 families: cyprinids, percids and pike (Fig. 2).

Others

4%

FRudd
2%

Ruff
24%

Perch
0%

Silver bream
19%

Fig. 2. Species structure of ichthyocenosis of Lake Marinovo (% by number)

The dominant position in the ichthyofauna is occu-
pied by roach, ruffe and silver bream, in general ac-
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counting 78% in numbers and 42% in biomass. Such
small-numbered species as pike, bream and tench were
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combined into the group “other species”, which ac-
counting only 4% in numbers, but 55% in biomass. It
can be explained by their representation of large-sized
specimens but in peace quantities.

The size structure of silver bream of Lake Marino-
vo is presented by specimens ranging in length from
7 to 20 cm. Small-sized specimens ranging in length
from 7 to 10 cm dominated and constitute about 60%
of the total number of silver bream.

The highest values of catches per unit effort in num-
ber and biomass of silver bream of Lake Marinovo
were in size groups of 8-10 cm and averaged 97 spec-

160 ¢
140 F i h .
120 f

100 F

Yn / f specimens/net per day
=]

imens per net per day and 1.0 kg per net per day re-
spectively. Obtained results allow to conclude that the
slam-size specimens of silver bream predominate in
Lake Marinovo.

In accordance to the analysis of catches per unit ef-
fort (Fig. 3), the industrial use of silver bream of Lake
Marinovo using fixed fishing nets of various mesh size
shows that the largest catches per unit effort in number
(Yn / f), ranging from 70 to 141 specimens per net per
day, can be achieved using the fixed fishing nets with
small mesh size ranging from 14 to 16 mm.
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Fig. 3. Dependence of catch per unit effort of fixed fishing nets of silver bream of Lake Marinovo on mesh size

Maximum catches per unit effort in biomass (Yw / f)
ranging from 1.16 to 1.30 kg per net per day were
achieved also using fixed fishing nets with the same
mesh size. This is consistent with the size structure
of silver bream in this water body.

The size and weight parameters of silver bream in-
crease with the growth of the fish. Females reach the
maximum size at the age of 8 years, males — 7 years.
The silver bream of Lake Marinovo matures at the age
of 2-3 years when it reaches length 7-10 cm.

Structural parameters of silver bream of the
Sokolniki Quarry. The Sokolniki Quarry is located in
the central part of the Kaliningrad region, connected with
the Pregolya River and has a depth of more than 10 m.

The ichthyocenosis of the Sokolniki Quarry is pre-
sented by 19 fish species and one fish-like species
(river lamprey), belonging to 6 families: cyprinids
(71% of the total number of species), percids, smelt,
catfish, pike and lamprey (Fig. 4).

Silver bream
19% Perc
s 15%
Ruff & E
5% : Vimba

Fig. 4. Species structure of the ichthyocenosis of the Sokolniki Quarry (% by number)

Due to their small quantity species such a white-
eye, chub, asp, dace, silver crucian carp, golden cru-
cian carp, european smelt, tench, river lamprey, cat-
fish, pike, ide were combined into the group “other
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species”. The large species diversity in the Sokolniki
Quarry is explained by its close hydrological connec-
tion with the Pregolya River. Four species take a lead-
ing position in ichthyocenosis: roach, silver bream,
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perch and bleak. In general, they make up 83% by
number and 70% by biomass. Silver bream is one
of the numerous species in the ichthyocenosis both in
number (19% of the total number) and in biomass
(15% of the total biomass).

The size structure of silver bream of the Sokolniki
Quarry is represented by size groups from 5 to 23 cm.
The dominance of two size groups is noted: the first
group corresponds to small-sized specimens (5, 7-11 cm)

30

and the second — to medium-sized ones (14-17 cm).

According to the analysis of the catches per unit ef-
fort (Fig. 5), the industrial use of silver bream of the
Sokolniki Quarry using fixed fishing nets with different
mesh size shows that the highest catches per unit effort
in number (Yn / f), ranging from 17 to 27 specimens per
net per day, fall on fixed fishing nets with mesh size 16,
20 and 30 mm, which confirms the predominance
of small-sized specimens in the water body.
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Fig. 5. Dependence of catches per unit effort (Yn / f, Yw / f) of silver bream of the Sokolniki Quarry on mesh size

Analysis of size and weight parameters shows that
parameters of the silver bream increase with the
growth of the fish. Maximum size (23 cm) specimens
reach at the age of 8 years. Silver bream of the
Sokolniki Quarry matures at the age of 2-3 years when
reaching a length 7-9 cm. A predominance of females
over males is noted.

Structural parameters of silver bream of the Staraya

Damba Pond. The Staraya Damba Pond is located
15 km from the city of Kaliningrad. Its area is 47 hec-
tares. The predominated depths are 4-7 m.

The ichthyofauna of the Staraya Damba Pond is
presented by 10 species belonging to 3 families: cypri-
nids (70% of the total number of species), percids and
pike (Fig. 6).

FRoach
40%

Silver bream
49%

Perch
3%
Bitterling
2%

Fig. 6. Species structure of the ichthyocenosis of the Staraya Damba Pond (% by number)

Two species dominates in the ichthyofauna: roach
and silver bream, accounting 89% in numbers and 58%
in biomass. The “other species” group includes ruffe,
silver crucian carp, rudd, bream, pike and freshwater
perch due to their small quantity in this water body.
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The size structure of the silver bream in the Staraya
Damba Pond in accordance with catches per unit effort
(Yn / f) is represented by size groups from 6 to 17 cm
with predominance of small-sized specimens 7-9 cm
long, constituting about 76% of the total number



Vestnik of Astrakhan State Technical University. Series: Fishing industry. 2024. N. 3

ISSN 2073-5529 (Print), ISSN 2309-978X (Online)
Water bioresources and their rational use

of silver bream. The largest catches per unit effort in
number (Yn / f) are 135-214 specimens per net per day
and fall on size groups 7-9 cm. This indicates a signif-
icant dominance of small-size groups.

According to the analysis of catches per unit effort
(Fig. 7) the industrial use of silver bream of the

Staraya Damba Pond using fixed fishery nets with
different mesh size shows that the highest catches per
unit effort in piece terms (Yn / f), ranging from 550 to
720 specimens per net per day, can be achieved using
fixed fishing nets with mesh size 14 and 18 mm.
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Fig. 7. Dependence of catches per unit effort of silver bream of the Staraya Damba Pond on mesh size

The size and weight parameters increase with the
growth of the silver bream. The silver bream of the
Staraya Damba Pond matures at the age of 2-3 years
when it reaches length 7-8 cm. The predominance fe-
males over males in population is noted, which is typi-
cal for populations of silver bream in other water bod-
ies of the Kaliningrad region [5].

Thus, the silver bream in investigated water bodies
can be considered as an object primarily of amateur
and sport fishing.

Conclusion

The analysis of the structural parameters of the sil-
ver bream of three different types of water bodies
of the Kaliningrad region, which have fishery im-
portance, made it possible to conduct a comparative

structural analysis of its parameters and determine the
main ways of using this object of water bioresources.

The silver bream is one of the most numerous spe-
cies according to the three studied indicators in studied
water bodies and constitutes the “core of ichthyoceno-
sis” of these water bodies. The biological parameters
of the silver bream from these different types of water
bodies have similar characteristics.

The studies carried out shows that small-sized sil-
ver bream predominates in Lake Marinovo, the
Sokolniki Quarry and the Staraya Damba Pond. But it
doesn’t represent economic value from the point of
view of its industrial usage. But this makes it possible
to recommend its use as an object of amateur and sport
fishing, to carry out various measures for fishery rec-
lamation and to develop various areas of aquaculture.
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